Revisiting the distance, environment and supernova properties of SNR
  G57.2+0.8 that hosts SGR 1935+2154 by Zhou, Ping et al.
ar
X
iv
:2
00
5.
03
51
7v
1 
 [a
str
o-
ph
.H
E]
  7
 M
ay
 20
20
Draft version May 8, 2020
Typeset using LATEX twocolumn style in AASTeX62
Revisiting the distance, environment and supernova properties of SNR G57.2+0.8 that hosts SGR 1935+2154
Ping Zhou,1 Xin Zhou,2 Yang Chen,3, 4 Jie-Shuang Wang,5 Jacco Vink,1, 6, 7 and Yuan Wang8
1Anton Pannekoek Institute for Astronomy, University of Amsterdam, Science Park 904, 1098 XH Amsterdam, The Netherlands
2Purple Mountain Observatory and Key Laboratory of Radio Astronomy, Chinese Academy of Sciences, 10 Yuanhua Road, Nanjing
210023, China
3School of Astronomy and Space Science, Nanjing University, 163 Xianlin Avenue, Nanjing, 210023, China
4Key Laboratory of Modern Astronomy and Astrophysics, Nanjing University, Ministry of Education, PR China
5Tsung-Dao Lee Institute, Shanghai Jiao Tong University, Shanghai 200240, China
6GRAPPA, University of Amsterdam, Science Park 904, 1098 XH Amsterdam, The Netherlands
7SRON, Netherlands Institute for Space Research, Sorbonnelaan 2, 3584 CA Utrecht, The Netherlands
8Max Planck Institute for Astronomy, Ko¨nigstuhl 17, 69117 Heidelberg, Germany
ABSTRACT
We have performed a multi-wavelength study of supernova remnant (SNR) G57.2+0.8 hosting the
magnetar SGR 1935+2154, which emitted an extremely bright ms-duration radio burst on Apr 28, 2020
(Scholz & Chime/Frb Collaboration 2020; Bochenek et al. 2020). We used the 12CO and 13CO J=1–0
data from the MWISP CO line survey to search for molecular gas associated G57.2+0.8, in order to
constrain the physical parameters (e.g., the distance) of the SNR and its magnetar. We report that
SNR G57.2+0.8 is likely impacting the molecular clouds (MCs) at the local standard of rest (LSR)
velocity VLSR ∼ 30 km s
−1 and excites a weak 1720 MHz OH maser. The LSR velocity of the MCs
places the SNR and magnetar at a kinematic distance of d = 6.6 ± 0.7 kpc. The non-detection of
thermal X-ray emission from the SNR and the relatively dense environment suggests G57.2+0.8 be an
evolved SNR with an age t & 1.6 × 104(d/6.6 kpc) yr. The explosion energy of G57.2+0.8 is lower
than 2 × 1051(n0/10 cm
−3)1.16(d/6.6 kpc)3.16 erg, which is not very energetic even assuming a high
ambient density n0 = 10 cm
−3. This reinforces the opinion that magnetars do not necessarily result
from very energetic supernova explosions.
Keywords: ISM: individual objects (G57.2+0.8, SGR 1935+2154)— ISM: molecules — ISM: supernova
remnants — stars: magnetars — X-rays: bursts
1. INTRODUCTION
On April 28, 2020 at UTC 14:34:33 an extremely
bright ms-duration radio burst was detected from the
direction of SGR 1935+2154 by CHIME in the 400-
800 MHz band (Scholz & Chime/Frb Collaboration
2020). Simultaneously, STARE2 was triggered by
this burst, and its fluence in the 1.4 GHz band
was found to be > 1.5 MJy ms (Bochenek et al.
2020). The magnetar SGR 1935+2154 was previ-
ously detected in active states by the X-ray and γ-
ray telescopes such as Swift, NICER, and Fermi-LAT
(Barthelmy et al. 2020; Fletcher & Fermi GBM Team
p.zhou@uva.nl
xinzhou@pmo.ac.cn
2020; Palmer & BAT Team 2020; Younes et al. 2017).
This radio burst was subsequently found to correspond
to a hard X-ray burst, which was detected by INTE-
GRAL (Mereghetti et al. 2020), AGILE (Tavani et al.
2020), Insight-HXMT (Zhang et al. 2020c), and Konus-
Wind (Ridnaia et al. 2020). More specifically, Insight-
HXMT detected a double-peaked hard X-ray counter-
part from SGR 1935+2154 8.63 s ahead of the radio
double-peaked bursts. This unambiguously established
a relationship between the extraordinary FRB-like radio
burst1 and the magnetar, given that there is no intrinsic
delay between radio and X-ray bursts after a correction
of the dispersion measure (DM, Zhang et al. 2020c,b).
1 https://twitter.com/evanocathain/status/1255540882658537473
2While many observational and theoretical studies
have been underway for this particular burst event
in our Galaxy, the current understanding of the host
of SGR 1935+2154 — supernova remnant (SNR)
G57.2+0.8 (Sieber & Seiradakis 1984) — is still lim-
ited. The distance, age, and explosion properties are
shared between the magnetar and SNR. Therefore, the
study of G57.2+0.8 provides essential information for
the magnetar and also its radio bursts. The association
between G57.2+0.8 and SGR 1935+2154, located in its
geometric center, was only proposed recently (Gaensler
2014), shortly after the discovery of SGR 1935+2154
(Cummmings et al. 2014). The small characteristic age
of SGR 1935+2154 (3600 yr, Israel et al. 2016) also
supports that its SNR should be visible.
There have been many disputes on the distance of
SGR 1935+2154. Most of the distance measurements
were targeted to SNR G57.2+0.8, but from the black-
body emission of SGR 1935+2154, Kozlova et al. (2016)
estimated an upper limit of the distance to be < 10.0
kpc. An assumed distance of 9 kpc was adopted for
the magnetar SGR 1935+2154 by Israel et al. (2016)
and Younes et al. (2017), who referred to the pre-
sumed distance of G57.2+0.8 from the empirical re-
lation of radio surface-brightness – distance (Σ–D) for
SNRs (Pavlovic et al. 2014), a method with a large
intrinsic scatter. While a distance of ∼ 7 kpc was
suggested using this relation (Pavlovic et al. 2014),
another study preferred a much larger distance of
14.3 kpc using a similar method but different radio
data (Park et al. 2013). The lower limit of the distance
(4.5 kpc) has been constrained from the HI absorp-
tion feature towards the SNR at the local standard of
rest (LSR) velocity VLSR ∼ 40 km s
−1 (Kothes et al.
2018; Ranasinghe et al. 2018). Overall various esti-
mates are obtained based on HI-absorption method,
from a far distance of 12.5 ± 1.5 kpc (Kothes et al.
2018) or 11.7± 2.8 kpc (Surnis et al. 2016), to a closer
distance of 4.5–9 kpc (Ranasinghe et al. 2018).
Motivated by the uncertain distance and poorly-
known SNR properties of G57.2+0.8, and their potential
utilization in the understanding of the radio burst occur-
ring on Apr 28, 2020, we performed a molecular environ-
ment study of G57.2+0.8. We show here that the SNR
is likely associated with a molecular cloud, which helps
to constrain the distance by comparing the LSR veloc-
ity with the Galactic rotation curve (e.g., Reid et al.
2014). We also revisited the multi-wavelength data to
constrain the SNR properties such as the SNR age and
explosion energy, which are the shared properties for
the magnetar SGR 1935+2154.
2. DATA IN THE MULTI-WAVEBANDS
We obtained 12CO J=1–0 and 13CO J=1–0 data
from the Milky Way Image Scroll Painting (MWISP2)–
CO line survey project. The project is an unbiased
high-sensitivity survey toward the Galactic plane us-
ing the Purple Mountain Observatory Delingha 13.7 m
millimeter-wavelength telescope with a 3 × 3 multi-
beam sideband separation superconducting receiver
(Shan et al. 2012) as the front end and a Fast Fourier
Transform spectrometer (1 GHz total bandwidth) as the
back end. The half-power beamwidth was about 51′′.
The typical RMS noise level is ∼0.5 K for 12CO (J=1–0)
in a 0.17 km s−1 channel and ∼0.3 K for 13CO(J=1–0)
in a 0.16 kms−1 channel. A detailed description of the
observation can be found in Zhou et al. (2016). All data
were reduced using the GILDAS/CLASS package3.
We retrieved the Very Large Array (VLA) radio
continuum image at 1.4 GHz, and the data cube of
1720, 1667, 1665 and 1612 MHz OH lines from the
HI/OH/recombination line survey (THOR) project
(Beuther et al. 2016; Wang et al. 2020). The com-
bined THOR plus VGPS 1.4 GHz image provides a
spatial resolution of 25′′. The OH data cubes have an
angular resolution of ∼ 12′′ and a velocity resolution
of 1.5 km s−1. The LSR velocity range of data cube
spans from −58.5 km s−1 to 135 km s−1. We also re-
trieved Spitzer 24µm post-basic calibrated data from
the Spitzer archive. The mid-IR observation was per-
formed as a 24 Micron Survey of the Inner Galactic Disk
Program (PID: 20597; PI: S. Carey).
We revisited all the available XMM-Newton data
of G57.2+0.8 to search for its extended X-ray emis-
sion. The archival Chandra observations were not used
as they covered only a small fraction of the SNR.
G57.2+0.8 was observed with XMM-Newton in five
epochs during 2014 and 2015 (OBSIDs: 0722412801,
0722413001, 0748390801, 0764820101, and0 764820201
PIs: G. Israel or N. Schartel). After removing the
high background periods from the events, the screened
exposure time of pn, MOS1 and MOS2 are 53 ks,
93 ks, 85 ks, respectively. The XMM-Newton data
were reduced using the Science Analysis System soft-
ware (SAS, vers. 16.7.0).4. Finally, we obtained the
background-subtracted, vignetting-corrected and adap-
tively smoothed image of G57.2+0.8, with all the pn and
MOS images combined.
2 http://english.dlh.pmo.cas.cn/ic/
3 http://www.iram.fr/IRAMFR/GILDAS
4 https://www.cosmos.esa.int/web/xmm-newton/download-
and-install-sas
3-50 0 50 100
VLSR (km s -1)
0.0
0.5
1.0
1.5
2.0
2.5
T m
b 
(K
)
    4 km s -1     6 km s -1     8 km s -1    10 km s -1
   12 km s -1    14 km s -1    16 km s -1    18 km s -1    20 km s -1
   22 km s -1    24 km s -1    26 km s -1    28 km s -1    30 km s -1
   32 km s -1    34 km s -1    36 km s -1    38 km s -1    40 km s -1
21° 40′
50
22° 00′
10
19h 34m3536
Right Ascension
D
ec
lin
at
io
n
   42 km s -1    44 km s -1    46 km s -1    48 km s -1    50 km s -1
1
2
3
4
5
6
7
K 
km
 s
 
-
1
Figure 1. A grid of the velocity-integrated intensity maps of PMO 12CO J=1–0 emission with a velocity step of 2 km s−1.
The contours are taken from the THOR 1.4 GHz radio continuum. The first panel shows the 12CO J=1–0 spectrum averaged
across the field-of-view.
3. RESULTS
3.1. Molecular environment of G57.2+0.8
The overall 12CO (J=1–0) spectrum in the field-of-
view shows several velocity components, VLSR = −10–
15 km s−1 and VLSR = 15–50 km s
−1 (see the first
panel in Figure 1). There is also faint CO emission at
around VLSR = −40 km s
−1, but it is too weak to be
discerned in the overall spectrum and the emission is
found outside the SNR boundary. Figure 1 shows the
distribution of 12CO emission towards G57.2+0.8 from
VLSR = 4 km s
−1 to 50 kms−1. The morphological over-
lap between the SNR and MCs has been only found in
two velocity ranges, VLSR = 6–14 kms
−1 and 30 km s−1.
The strong and diffuse CO emission at VLSR = 6–
14 km s−1 is probably from nearby MCs at ∼ 1 kpc.
However, this velocity also corresponds to a far distance
of ∼ 8 kpc according to the Galactic rotation curve
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Figure 2. Spectra of the J=1–0 transitions of 12CO and
13CO from the inner shell, southern arc-like region, and the
maser position (see the regions labeled in Figure 3).
(Reid et al. 2014). At ∼ 12 kms−1, the 12CO inten-
sity map shows a weak gradient from the east to the
west and some enhancement along the remnant eastern
edge. The gradient and enhancement might explain the
morphology of radio emission of G57.2+0.8 in principle.
However, no physical evidence (e.g., line broadening,
heating or 1720 MHz OH maser) of SNR-MC interac-
tion is found in the velocity range of 6 to 14 km s−1, in
which multiple velocity components are crowding.
At VLSR ∼ 30 km s
−1, there are two prominent molec-
ular features near G57.2+0.8, a molecular bar connect-
ing to the radio shell and an arc-like structure in the
SNR south. The 12CO and 13CO spectra from the arc-
like structure are presented in Figure 2 and the extrac-
tion region is shown in the upper panel of Figure 3.
The 12CO line profile contains a narrow component at
VLSR ∼ 30 km s
−1 and a broad wing in the range of 30–
45 km s−1, while a weak 13CO emission is only seen
at the narrow component. We fitted the two 12CO
component with Gaussians, providing full width half
maximum (FWHM) line widths of 2.6±0.1 km s−1 and
12.1±1.3 km s−1for the narrow and broad lines, respec-
tively. The existence of a broad 12CO component with
a width of ∼ 12 km s−1 indicates an interaction be-
tween the remnant and the MC. Nevertheless, given the
low sensitivity of the 13CO emission, we do not know
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Figure 3. Composite images comparing the THOR
1.4 GHz radio continuum (red) and PMO 12CO J=1–0 (up-
per panel; cyan color; VLSR = 28–32 kms
−1) or Spitzer
24 µm (lower panel; cyan color) emission. The polygons
in the upper panel define the regions “inner shell” and “arc”
for CO spectral extraction. The circle and cross signs denote
the position of the magnetar and 1720 MHz OH maser.
whether the 12CO emission is indeed optically thin (e.g.,
with a large 12CO/13CO line ratio) or not. Therefore,
based on this alone, we cannot rule out a broadening
due to line-of-sight effects. We also plot in Figure 2 the
12CO and 13CO spectra from the inner shell region de-
fined in Figure 3. We have not found any broadened line
in this region.
The CO gas at 30 km s−1 corresponds to either a near
distance of d ∼ 2.5 kpc or a far distance of ∼ 6.6 kpc.
Since the SNR has been established to be further than
4.5 kpc, an association between the CO and the SNR
implies a distance of ∼ 6.6 kpc. Using the assumption
of local thermal equilibrium, we estimated the H2 col-
umn density of the VLSR ∼ 30 kms
−1 narrow compo-
nent to be N(H2) ≃ 2.8 × 10
20 cm−2 and the mass to
be M(H2) ≃ 200d
2
6.6 M⊙, where d6.6=d/(6.6 kpc) (c.f.
5Zhou et al. 2016). Assuming that the size of the 12CO
arc in the line-of-sight is the same as its width, the den-
sity of the narrow component is n(H2)=N(H2)/depth≃
20d−1
6.6
cm−3. The low mean density suggests that the
MCs are highly clumpy and not resolved in the CO ob-
servations.
In Figure 3, we compare the molecular structures with
the radio image of G57.2+0.8 and the mid-IR emission.
In the radio band, G57.2+0.8 is limb-brightened and has
a faint spherical halo in the south (Sieber & Seiradakis
1984; Kothes et al. 2018). This indicates a density en-
hancement in the northeast. The dense material respon-
sible for the bright radio emission is not necessarily to be
molecular gas, but could also be atomic gas, as seen in
IC443 (e.g., Lee et al. 2008). The spherical radio mor-
phology also indicates that SNR recently impacts with
dense medium, which could be dense enough to deform
the SNR morphology. The southern molecular arc does
not confine the radio halo, but could be a structure be-
hind the SNR, as indicated by the possible red-shifted
broad line (see Figure 2).
The THOR radio image shows a relatively faint inner
radio shell in the north, well correlated with the mid-
IR 24 µm emission (see the lower panel of Figure 3).
The spatial correlation between the two bands has been
found in a number of SNRs that interact with dense
medium (see Pinheiro Gonc¸alves et al. 2011; Koo et al.
2016, and references therein). The existence of an in-
ner shell structure also favors an impact of shock with
the dense gas in the foreground or background, simi-
lar to those found in SNR W28 (e.g., Frail et al. 1994;
Claussen et al. 1997; Arikawa et al. 1999; Zhou et al.
2014). As shown in Figure 3, the eastern molecular bar
ends at the inner radio shell, consistent with the picture
that an interaction with dense medium causes the inner
shell.
3.2. 1720 MHz OH maser
1720 MHz OH masers, when unaccompanied by the
other ground-state transitions at 1662, 1665 and 1667
MHz that are usually pumped by a far-IR radiation
field, are regarded as signposts of the collision between
shock and MCs (e.g., Frail et al. 1994; Claussen et al.
1997; Wardle & Yusef-Zadeh 2002). Compared to the
thermally excited OH emission, OH masers are nar-
row (generally . 2 km s−1, Claussen et al. 1997), com-
pact and too bright to be explained as thermal lines.
From the THOR OH survey, we have found a 1720 MHz
line at the southern radio boundary of G57.2+0.8 at
VLSR = 30 km s
−1 (see Figure 4). The line is identi-
fied at a 5.8-σ significance, from a spatially unresolved
region. The line is also narrow, as the line profile is
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Figure 4. Spectra of four ground-state transitions of OH at
the position 19h35m02.s84, 21◦48′11.′′59 (J2000, see the cross
in Figures 3 and 5).
unresolved with the velocity resolution of 1.5 km s−1.
Moreover, we have not found accompanied 1612, 1665
and 1667 MHz OH lines at the position and LSR veloc-
ity. The flux density of the 1720 MHz OH line is 38 mJy,
corresponding to a high radiation temperature of 110 K
for a given beam width of 12′′. The radiation temper-
ature is significantly larger than the 12CO temperature
along the line-of-sight. All these properties suggest that
the line is a collisionally excited OH maser.
The OH maser was not reported before, probably be-
cause previous surveys did not have the required sen-
sitivity (25 mJy in Hewitt et al. 2009) or the line is
too narrow. We note that 1720 MHz maser is only
detected in a single velocity-channel, which could be
caused by the narrow width of the OH maser. The
maser was not listed in the OH maser catalog com-
piled in Beuther et al. (2019), which selected masers
with > 2-σ detection in more than one velocity-channel,
and thus could omit narrow, faint masers. Nevertheless,
the 1720 MHz OH line near G57.2+0.8 matches all the
other criteria in Beuther et al. (2019), given its 5.8-σ
significance and its brightness of > 20 mJy/beam in 15
pixels (pixel size of 3′′). Therefore, it is likely a real
maser detection. Moreover, the maser’s position is co-
incident with the radio boundary of G57.2+0.8 and its
velocity is consistent with that of the 12CO arc. The
CO and maser emission together provide evidence for
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Figure 5. A composite image of G57.2+0.8 in the XMM-
Newton X-ray (cyan; 0.4–7.2 keV) and THOR 1.4 GHz radio
bands (red). SGR 1935+2154 is the bright X-ray source in
the center. The cross sign in the south denotes the position
of the 1720 MHz OH maser.
a SNR–MC interaction, with the SNR being located at
∼ 6.6 kpc.
3.3. X-ray analysis of G57.2+0.8
Figure 5 shows the 0.4–7.2 keV X-ray emission of
G57.2+0.8 and SGR 1935+2154, with the VLA 1.4 GHz
continuum coded in red for comparison. We have not
found any evidence of the extended X-ray emission from
the shell or the interior of the SNR. Considering that
the SNR is interacting with a dense medium, the non-
detection of X-ray emission is not because of the low
gas-density, but suggests that the shock velocity is too
low to heat the gas to the high temperature.
4. DISTANCE AND SNR PROPERTIES
We have shown that G57.2+0.8 is likely associated
with CO gas and excites a 1720 MHz OH maser at
VLSR ∼ 30 km s
−1. This LSR velocity corresponds to a
kinematic distance of 6.6± 0.7 kpc according to the ro-
tation curve of the Galaxy (Reid et al. 2014), where the
uncertainty is given at the 1-σ level based on the Monte
Carlo method by Wenger et al. (2018). The distance
falls within the lower and upper limits (4.5–10 kpc)
constrained using HI-absorption method (Kothes et al.
2018; Ranasinghe et al. 2018) and the magnetar’s black-
body emission (Kozlova et al. 2016), respectively.
The DM and rotation measure (RM) values of the
radio burst from SGR 1935+2154 are 332.9 pc cm−3
and +112.3 rad m−2, respectively (Bochenek et al.
2020; Zhang et al. 2020a) The DM of G57.2+0.8 is
contributed by both the foreground ISM and the SNR:
DM= DMISM +DMSNR. The foreground RM of the
SNR was found to be RMISM = +233 ± 2 rad m
−2,
combined with the RM/DM ratio of closest pulsar
B1930+22, suggesting a foreground DM of the SNR
be DMISM ∼ 290 pc cm
−3 (Kothes et al. 2018). How-
ever, we note that the RM/DM ratio varies significantly
for six nearby pulsars (Han et al. 2018), indicating that
the nonunfirom foreground magnetic fields could result
in a large uncertainty of the measured DMISM of the
SNR.
We herein update the SNR age t using the new
distance. The non-detection of the X-ray emission
(see Figure 5) supports that the SNR gas has sig-
nificantly cooled. Therefore, it is reasonable to con-
sider the SNR has reached the radiative phase, as sug-
gested by Kothes et al. (2018). During this phase, the
SNR expansion is pressure-driven, having a solution
Rs ∝ t
0.31 (Chevalier 1974), where the SNR radius
Rs = 10.6d6.6 pc for an angular radius of 5.
′5. Using
an upper limit of the shock velocity vs of 200 km s
−1
in the radiative phase (Vink 2012), the SNR age is esti-
mated as t = 0.31Rs/vs > 1.6× 10
4d6.6 yr. This is still
larger than the characteristic age of SGR 1935+2154
obtained from the spin properties (3600 yr, Israel et al.
2016). However, as pointed out in previous studies (e.g.,
Olausen & Kaspi 2014; Kothes et al. 2018), the charac-
teristic ages are poor age indicators, while SNR ages
better represent the real ages of the magnetars.
The explosion energies of magnetars in SNRs have
been found to vary by over one order of magnitude
(Vink & Kuiper 2006; Zhou et al. 2019). Particularly,
SNR RCW 103 hosting the magnetar 1E 161348−5055
originated from a very low energy explosion (∼ 1050 erg,
Zhou et al. 2019; Braun et al. 2019). Therefore, we can-
not simply assume a canonical explosion energy E =
1051 erg for G57.2+0.8 and SGR 1935+2154. The ex-
plosion energy of an SNR in the radiative phase can be
estimated as E = 1.5× 1050n1.160 (Rs/10.6 pc)
3.16
(vs/200 km s
−1)1.35 erg (Cioffi et al. 1988), where n0
is the mean density of the ambient gas. We do not
expect the n0 value to be as large as the MC den-
sity n(H2) ∼ 20 cm
−3. The progenitors of magne-
tars are massive stars, whose stellar winds can create
large low-density bubbles before the supernova explo-
sions (Chevalier 1999; Chen et al. 2013). Core-collapse
SNRs are suggested to evolve in a relatively low-density
cavity shaped by the progenitor wind and later im-
pacts dense ambient gas or wind-blown shells (Chevalier
1999). As shown in Figures 5 and 1, the radio mor-
phology of G57.2+0.8 is almost round (although limb-
brightened) and MCs overlap only a small portion of
7the SNR. This is consistent with the scenario that the
SNR was initially evolved in a homogeneous, low-density
medium until it reached the dense molecular gas. If we
use a large mean ambient gas density n0 = 10 cm
−3,
we derived the explosion energy of G57.2+0.8 as <
2.1 × 1051d3.166.6 erg. Given the distance and low SNR
velocity, SGR 1935+2154 is unlikely to be formed from
a very energetic explosion, consistent with those in other
magnetars in SNRs (Vink & Kuiper 2006; Martin et al.
2014; Zhou et al. 2019).
5. CONCLUSION AND REMARKS
Here we summarize the results from the multi-
wavelength study and our concerns about the uncer-
tainties of the observational results. We have performed
molecular environment study of G57.2+0.8 and found
that the MCs at VLSR = 6–14 km s
−1 and 30 km s−1 are
spatially overlapping the SNR. The physical interaction
between the SNR and MCs is mainly built on a single,
weak 1720 MHz maser detected at VLSR = 30 km s
−1,
as 1720 MHz OH masers are regarded as signposts of
shock-cloud interaction. Moreover, the spatial correla-
tion between the inner shell and mid-IR emission, and
the existence of MC connecting to the inner shell at
VLSR ∼ 30 kms
−1 provides additional morphological
support. Nevertheless, we are aware that further high-
resolution molecular observation is needed to provide
more kinematic evidence and confirm this association.
We have analyzed the XMM-Newton X-ray data to
search for thermal X-ray emission from G57.2+0.8. The
non-detection of X-ray emission suggests that the SNR
is old.
Based on the LSR velocity of the MCs, we derived a
kinematic distance of G57.2+0.8 as 6.6 ± 0.7 kpc. We
also constrained the SNR age to be larger than 1.6 ×
104d−1
6.6
yr and the supernova explosion energy to be
less than 2.1×1051d3.166.6 erg. These properties are shared
between G57.2+0.8 and SGR 1935+2154.
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